Purpose -State ownership has been common especially in industries with restricted competition. In Russia, state-controlled firms represent around 41 percent of the market value of all listed firms (Deloitte, 2015) . Yet, there is a significant gap in the literature regarding the effects of various forms of government control in listed firms. The purpose of this paper is to fill this gap by exploring the impact of the complexity of state ownership and competition on the performance of Russian listed firms. Design/methodology/approach -The sample consists of data for 72 firms (360 firm-years) in the Russian MOEX broad market index during 2011-2015. The complexity of state ownership is captured by studying forms of state control including majority/minority, direct/indirect, federal/regional, mixed structures and golden shares. Findings -The authors find significant differences in performance relating to different forms of state ownership. State control is negatively related to firm valuation and the sales/employees ratio. Performance is weakest when state ownership takes the form minority, regional or direct ownership. State control through golden shares typically outperforms other state-controlled firms. The authors find indications of employment prioritization beyond the economical optimum. In addition, the relation between state ownership and profitability becomes positive in sectors where state firms appear to enjoy lower competition. Originality/value -While the effects of state ownership have been studied on many markets, there is a lack of studies on the effects of different forms, or the complexity, of state ownership beyond direct and indirect ownership. The authors contribute to the literature on the performance effects of state ownership by studying a multitude of forms of governmental ownership as well as the role of competition in Russia. Especially the profitability of state-controlled firms is significantly affected by industry characteristics. Implications of the results are discussed both from firm and policy maker perspectives.
Introduction
State ownership has been common especially in sectors with restricted competition and entry barriers. Studies of the performance of state-owned enterprises typically find that state ownership negatively affects firm profitability, efficiency and market valuation (Boardman and Vining, 1989; Megginson et al., 1994; Dewenter and Malatesta, 2001) [1] . However, studies on developing countries such as Russia, China, and India indicate more Pajuste, 2005) . Relatedly, the result that minority state ownership underperforms majority control by the state appears related to majority control of strategic assets that result in monopolies (Shleifer, 1998) . Empirically, Muravyev (2002) finds that strategic state ownership performs better than other state ownership, while Yu (2013) finds that Chinese majority state control is associated with more political benefits and thus outperformance compared with minority ownership. For GCC countries, Abdallah and Ismail (2017) document that the positive effects from corporate governance on performance are highest when the majority shareholders are the government or local corporations [3] . Overall, the performance effects of state control in Russia seems to depend on the ownership form such as relative size, the type (e.g. regional or federal), direct vs indirect ownership, and competition. Our study suggests policy implications concerning, for example, the governance of regional ownership.
The remaining part of the paper is structured as follows. In Section 2, we describe the Russian economy and state ownership in Russia. In Section 3, we review relevant theory and empirical literature, and develop testable hypotheses. Data and methodology are presented in Section 4. In Section 5, we present the results from our empirical analysis. Section 6 provides first a discussion of the results and offers some general and policy implications, and finally summarizes the paper.
The institutional setting in Russia
The purpose of this section is to present institutional details relevant for our study, i.e. state ownership and corporate governance in Russia. However, since the country has undergone large changes during the last decades, we start by providing an brief overview of the Russian economy, as well as of the privatizations, which lay the fundament to what we now study, i.e. stock listed companies where the government still often has kept some ownership stake.
The Russian economy
The Russian economy grew fast between the two financial crises of 1998 and 2009, with a cumulative GDP growth of 83 percent and a cumulative increase in productivity of 70 percent. The growth was largely fueled by exports of oil and gas. Since 2009, growth has slowed down, with an average GDP growth of only 1.5 percent for the years of 2009-2014 (Djankov, 2015) . The Ukranian crisis led to severe sanctions against Russia. It started in 2013, with an internal crisis in Ukraina connected to the decision of whether Ukraina should get closer to the European Union, and led to the president (who would not sign the contract) being fired. Russian troops then invaded Crimea, and after a poll, Crimea was declared part of Russia. Only 11 countries have accepted the results of the poll, whereas 100 have declared it not valid. Since Russia did not back off, the Western countries, led by the USA, decided to undertake economic sanctions against Russia (Wang, 2015) . These sanctions have increased in scope over the years, and include actions from the freezing of certain Russian accounts (of both private persons as well as institutions) abroad, to reduced co-operation (including trade boycotts) with Russia in the sectors of energy, finance, and defense. Russia has answered with sanctions against certain Western goods. As a consequence of such sanctions, the Russian economy has declined, and Russia has started to look East in its trade relations.
Our study period spans from 2011-2015. We will also separately study the effects of state ownership before and during the time period of the economic sanctions against Russia.
Privatizations in Russia
After the collapse of the Soviet Union, a mass privatization was initiated in Russia in 1992, in which Russian citizens could through coupons buy shares in the companies to be privatized. In September 1993, already 20 percent of the industrial workers were employed in privately owned firms, and more that 60 percent of the population was in favor of a continued privatization (Boycko et al., 1993) . The privatization process led to a concentration of ownership in the hands of managers, since the workers typically were rather passive with their ownership, and often sold out. Also some illegalities took place (Black et al., 1999) . Another wave took place through the "loan for shares " program in 1995-1996[4] . In that program, some businessmen bought majority stakes in Russian state-owned firms. Many so-called oligarchs [5] got their ownership stakes in connection with this program , but not all. In summary, the privatization was most active during 1992-1996 and in that process, about 43,000, 22,000, 10,000 and 5,000 firms were privatized during the years of 1993, 1994, 1995 and 1996, respectively. As a consequence of the way the privatizations were conducted, the concentration of ownership in Russia is high, and has been increasing over time. According to a study by Deloitte (2015) , among 120 listed Russian firms, 73 percent had a majority owner in 2015, while the corresponding number in 2012 was 65 percent. As many as 95 percent of the firms had a large owner owning at least 25 percent of the equity in 2015. The weak rule of law in Russia has been suggested as a factor contributing to the high concentration of ownership (Lazareva et al., 2007) . In a weak rule of law environment, a strong owner can better control the management and reduce agency problems of type one (i.e. between managers and shareholders). Naturally, the benefits of self-dealing may also attract wealthy owners to concentrate their ownership.
The mass privatization was mostly completed in 1997 (Pinto and Ulatov, 2010) . However, the Russian state has continued to privatize companies since that. Official statistics from the Central Statistics Office in Russia indicate that the proportion of state-owned enterprises has continued to go down, as shown in Table I . That data have, however, some problems. First, it counts only directly state-owned firms, and not companies owned by another state-owned firm through a pyramid structure. Second, many Russian firms have a mixed ownership structure so that the state owns a majority of the shares but not all of them. Third, many state-owned firms are quite big. Thus the statistics in Table I makes privatization seem bigger than what it actually is. Lately, privatization has also taken a step back through the nationalization of Yukos as well as increased state control in many strategically important sectors such as oil, the airline industry, building and construction, energy, machinery, and the financial sector (Djankov, 2015) . 
Corporate governance in Russia
The corporate environment in Russia is characterized by hidden and anonymous ownership structures. When ownership in strongly concentrated, and minority protection weak, the opaqueness of ownership creates an additional barrier for the enhancement of lender's rights, and for criminal charges. It also reduces shareholder activism. Another problem is the low enforcement of laws, due to corruption in courts, regulatory bodies, and the police (Lazareva et al., 2007) . The weak corporate governance has at intervals led to conflicts such as battles concerning corporate ownership, and the overtaking of minority investors' assets (Dyck et al., 2008) .
Lately, the press for good governance has been increasing (Okhmatovskiy and David, 2012) , and also led to big improvements in both corporate governance as well as minority protection (Deloitte, 2015) . The Federal Commission for the Stock Market (FCSM) gave out new guidelines for corporate governance in 2014. It is voluntary but highly recommended to follow them ("comply or explain" is recommended). Official state documents emphasize the need to improve the governance of state-controlled listed firms. The targets include restructuring of ownership so that the Russian state in the future would only own assets in strategically important sectors, and to develop the dividend policies in the firms and to make them clearer (economy.gov.ru, 2017a, b) . According to the OECD (2015), one of the biggest problems with state ownership in Russia is the coordination between the different representatives of the state when it comes to the strategic development of the firm. More effect is put into the annual financial results accounting wise, i.e. on how much of it belongs to the state, than on strategic goals.
According to a study by World Bank (2017) , Russia placed as number 53 among 190 countries when measured by a score for protecting minority investors. Besides governmental reforms that have taken place over the recent years, many firms have also created their own corporate governance guidelines. However, how much of this is window dressing instead of real improvements, is uncertain (Okhmatovskiy and David, 2012) . Black et al. (2006) have, among others, reported results indicating that there is a positive impact of good governance on firm value in Russia.
State ownership in Russia
The Russian economy is dominated by five sectors with large state ownership: infrastructure (trains transports, pipelines, and nuclear power), resource extraction (oil, gas, and diamonds), defense industry, the financial sector, and media (Sprenger, 2010) . A study by Deloitte (2015) tells that, within a sample of 120 listed Russian firms in 2015, about 41 percent of the aggregate market value of the sample firms was controlled by the Russian state. In our sample of large Russian listed firms during 2011-2015, the Russian state is a majority owner in about 35 percent of the firms, which corresponds to about 42 percent of the aggregate market value of the sample firms [6] .
The Russian state can be either a majority or a minority owner in companies, and can own companies/parts of companies either directly, or through a firm or several firms /chains of firms (i.e. through indirect ownership through pyramiding). Chernykh (2008) studied the ultimate ownership of Russian listed firms in 2008. Her study shows the importance of taking indirect ownership into account. When looking only at direct ownership, the state was the largest owner in only 14 percent of the sample. Chernykh comments that as compared to previous times, state ownership in many cases had only changed form, so that above all the right to cash flows has been reduced. When also indirect ownership was taken into account, the Russian state was a majority owner in 37 percent of the sample, and controlled at least 25 percent of the votes in 48 percent of the sample. The Russian state seems to be more active with pyramidal ownership as compared to other owners (Chernykh, 2008) .
The Russian state can own assets both at the federal as well as at the regional level [7] . Most assets are, however, owned at the federal level. The regional level is not, however, unimportant. In the study by Chernykh (2008), 9.4 percent of the listed firms in her sample were controlled by regional authorities. When a Russian regional authority is one of the owners of a firm, it may have targets that are different from the other owners of the firm. One example is the focus on employment. Lazareva et al. (2007) mentions AvtoVaz (the producer of LADAs), that for long was run without layoffs even though it experienced declining market shares. AvtoVaz is important for the town of Toliatti, in which about 20 percent of the residents are employed by that firm. Sharafutdinova and Kisunko (2014) studied 85 Russian regions in 2014 and report that the governors of the regions have significant power in economic policy, and that although all regions should follow federal laws, there are large differences between them, and the following of unofficial laws is rather common. Also Blanchard and Shleifer (2001) see many problems with the economic policy in the regions, and think that the governors should be better supervised. According to Remington (2012) , the collapse of the Soviet Union led to reduced federal power in the regions [8] .
The so-called golden shares are a special feature in Russia and some other countries. These shares facilitate control in strategically important companies without giving rights to cash flows. They are often valid an unlimited time but may also have an expiry date. Such shares exist also in other countries in various forms (see Bortolotti and Faccio, 2009; Vining and Weimer, 2016) . In Russia, these are often in use in the companies that were privatized early. Through these, the Russian state can access a veto right over important corporate restructurings, and nominate some board member(s) (Chernykh, 2008) .
Theoretical framework and hypothesis development 3.1 Key tradeoffs
The analysis of the consequences of state ownership in publicly traded firms starts with a costs and benefits analysis. State control may enable the extraction of non-market rents including preferential treatments in competition for government contracts, access to finance and raw materials, and they may face lower regulatory oversight (e.g. Faccio, 2006) . Politicians will extract at least some of the non-market rents generated by political connections, and this will be beneficial to corporate value only when marginal benefits exceed their marginal costs (Shleifer and Vishny, 1994) . Furthermore, various forms of state ownership will give rise to agency problems between shareholders and managers as well as agency problems between controlling shareholders and minority shareholders (e.g. Shleifer and Vishny, 1997) . In addition, the lower competition in certain state-dominated sectors may result in high profits and thus outweigh the negative effects of state ownership arising from agency problems. The net effect of state ownership on firm profitability, valuation, and efficiency becomes an empirical question as we discuss in more detail below.
Agency problems
The separation of ownership and control may lead to agency problems ( Jensen and Meckling, 1976) . Agency problems are often classified into two types: the ones between owners and management (type 1), and those between controlling and minority owners (type 2), or, more generally, between different types of owners. We focus on the latter one. Agency problems between owners have been in the focus of many studies on developed and developing markets during the last decades (e.g. Maury and Pajuste, 2005) . A big owner may extract private benefits from the firm, thanks to majority control of equity or votes, the latter by the means of dual shares (Grossman and Hart, 1988) . The methods for extracting private benefits include self-dealing and tunneling of assets (Djankov et al., 2008) . Shleifer and Vishny (1997) list some typical methods of self-dealing, such as internal pricing, dilution of other owners, undertaking projects that give private benefits, personal loans, and direct theft. There is both indirect and direct empirical evidence supporting the idea that various kinds of self-dealing methods are practiced. The examples of indirect evidence are the price differences between control blocks and other shares, and between dual-class shares (see, e.g. Dyck and Zingales, 2004) . More direct evidence in the form of various transactions is provided, for example, by Dyck et al. (2008) on Russian data. Dyck and Zingales (2004) note that most of the global cases of self-dealing probably go unnoticed, but that good accounting practices, strong minority investor protection, media following and strong tax enforcement are associated with lower amounts of private benefits due to such agency problems [9] .
A state represents a specific form of owner that due to its legislatorial and other powers may create agency problems of Type 2 even when its ownership stake is small. This happens when the interests of the governmental owner differs from those of the other owners (see also e.g. Vining and Weimer, 2016) . The state may as an owner, for example, prefer employment beyond what is optimal from the viewpoint of the specific firm, i.e. beyond what maximizes firm value, since unemployment brings other costs to the state. Shleifer and Vishny (1994) note that state-owned enterprises often are associated with higher wages and salaries and more workers per output as compared to other firms [10] . The state can also prefer the supply of certain services (such as energy, infrastructure, telecom, or cultural services) for the population beyond what is optimal from a pure economic perspective for the firm (Okhmatovskiy, 2010) [11] . Another problem appears if the politicians steer the firm without significant cash flow rights, and make decisions that maximize the benefits of themselves (or their voters) instead of the owners (Shleifer and Vishny, 1997) . This may lead to steering projects to certain contractors, independent of what is most profitable for the firm. Third, the lacking incentives and business knowledge of the politicians may also lead to misalignments. The state may appoint as its representative on the board persons involved in regulating the industry in question, which causes conflicts of interest (Tompson, 2008) . A specific form of conflict of interest is caused by taxation, since taxes represent a cost for the firm, but an income for the state (Bradshaw et al., 2016) .
It is well known that the state may have other goals than just shareholder maximization. Such other goals may, for example, be related to employment or other social considerations. The state as an owner may, out of social concerns, work for involving firms parallel to the state in the maintenance of employment in a region, or the employment motivation may be fueled by the wish of bureaucrats and politicians to obtain voters in a region (e.g. Shleifer and Vishny, 1997) . Relatedly, Guriev and Rachinsky (2005) report not only that several oligarchs' conglomerates expressed needs for cutting employment by at least on half to become internationally competitive with global industry leaders, but also that political constraints hindered large employment changes in oligarch and state-owned firms . In addition, state firms are also often heavy polluters (Shleifer and Vishny, 1997) . The political contacts by the firms may give benefits (see Faccio, 2006) while other goals related to political and social considerations may lead to negative performance effects.
Agency problems due to differing interests between owners can naturally be mitigated by corporate governance, for example by strong boards and optimal managerial incentive contracts. However, state control has often been associated with weak governance and poor managerial incentives (Okhmatovskiy, 2010) . On the other hand, some contrary views on the benefits of governmental ownership on corporate governance are offered, for example, by Abdallah and Ismail (2017) for the GCC countries. Relatedly, Borisova et al. (2012) find that state ownership is associated with weaker corporate governance but only in countries with less protective legal systems. The management in state-owned firms has also often been viewed as protected from the disciplining effects of market forces, as the state has been passive in its supervisory role (OECD, 2015) . Corporate governance is often complicated in state-owned enterprises, as there can be many participants involved (the management, the board, possibly also a supervisory board, the private owners, the Ministries, the politicians, the state, etc. (OECD, 2015) ). The agency costs can therefore be large; there can be many differing opinions, and decision-making may become slow.
Non-market rents from state ownership
State ownership may, however, also bring benefits to the firm. First, the management of such firms may get access to private information on planned laws and regulations, and may even influence these. Hillman (2005) found in a global study that firms with politicians in the board have significantly better performance, and that it was more common with politicians in the board in the more heavily regulated industries. The net benefit after agency costs of such influence may be larger for indirectly controlled firms (Okhmatovskiy, 2010) . Also OECD (2015) notes that harmful legislation is less common against state-owned enterprises as compared to others. Puffer and McCarthy (2007) observe that Russian governmental officers often help politically friendly businessmen and punish the unfriendly. Lazzarini and Musacchio (2018) maintain that state-controlled firms can gain from non-market rents including subsidies, preferential credit and operation rights. Second, the access of public financing, and the chances for receiving public orders, may also be better in state-owned firms (Okhmatovskiy, 2010) . Third, Kuznetsov and Muravyev (2001) suggest that state ownership may also introduce control of the other large owners in firms with state ownership, so that the risk for the expropriation of minority owners is reduced. These benefits can be expected to be larger in countries with weaker rule of law and higher corruption [12] .
State control and competition
The strategic motives for state ownership may lead to a relation between state control and performance that is not primarily related to agency problems but rather to strategic sector effects such as reduced competition. In certain sectors, reduced competition may be a more important driver of performance than the corporate governance structure. Just like state aid may distort competition, state control of a whole sector may lead to the absence of competition and enable monopolistic rents. Profits may not be the primary concern for state firms (Shleifer and Vishny, 1997) . However, the Russian state has a large interest in sectors featured by monopolistic rents (see Federal Agency for State Property Management), and the goal is to retain important state ownership only in strategically important sectors in the future (economy.gov.ru, 2017a). For example, state involvement in the oil, power and mineral-ore sectors is important. Guriev and Rachinsky (2005) show that private industrial groups and oligarchs, also present in many state-dominated sectors, tend to run their empires more efficiently than the state and other owners. In sum, since state ownership typically is higher in sectors with natural monopolies or barriers to entry, there can be a link between state ownership and firm profitability driven by primarily by lack of competition rather than corporate governance. Therefore, we also study differences between extractive and non-extractive industries.
Empirical evidence
Most studies of state vs private ownership on developed markets indicate that the negative consequences of state ownership outweigh the potential benefits (Boardman and Vining, 1989; Dewenter and Malatesta, 2001; Boubakri et al., 2008) . For East Asia, Boubakri et al. (2018) find that non-majority state-owned firms have higher valuations than non-state-owned firms.
For China, Yu (2013) find some indications toward positive effects of state ownership on performance, as do Ang and Ding (2006) for Singapore. Prior studies of state ownership in Russia have produced somewhat mixed evidence and also indicated that there are some differences in the performance effects of different forms of state ownership. Kuznetsov and Muravyev (2001) and Vanteeva and Hickson (2016) found positive effects from state ownership in Russia, the latter for firms with mixed ownership (with both state and private owners). A negative effect is supported by Guriev and Rachinsky (2005) , who found a significantly lower productivity growth in 2001 in state-owned firms as compared to other firms. Also Muravyev (2002) found support for a negative relationship between state ownership and performance in Russia. Okhmatovskiy (2010) separated between direct and indirect ownership of banks, and found that the indirectly state-controlled ones were more profitable. Abramov et al. (2017) studied state ownership in large Russian firms during 2006-2014, and found support for benefits from private ownership, as well as from indirect state ownership as compared to direct state ownership. Their study is, however, restricted to looking at the development of individual performance measures over the years.
Hypotheses
Our overall research question is whether different forms of governmental ownership have different effects on firm performance in the case of Russian listed firms where there are also other owners present. Based on studies on developing markets and some on emerging markets, we expect that state ownership through the agency problems it brings, has an overwhelmingly negative effect on firm performance. Based on Okhmatovskiy (2010) and Cheung et al. (2010) , we also expect that it is the direct ownership form that is the main carrier of these harmful effects on performance and thus significantly negatively related to the performance variables (while indirect ownership, which we also control for, may have a more ambiguous effect). Hence, even if we do not find a significant negative effect for the state control variable, we expect to find one for the direct state control dummy variable:
H1. State ownership has a negative impact on firm performance.
H2. Direct state ownership has a negative impact on firm performance.
Based on our discussion of potential agency problems between regional authorities and other owners, and the results of, e.g., Cheung et al. (2010) who found more self-dealing among regionally (rather than federally) controlled Chinese firms, we expect that especially state ownership through regional authorities is harmful for firm profitability, value and efficiency. Lazareva et al. (2007) present an example of regional authorities preferring employment to profitability, giving additional reason to expect that regional state ownership is negatively related especially to the employment-based performance (i.e. efficiency) measure of sales/employee: H3. Regional state ownership is negatively related to firm performance.
Since golden shares give the Russian state a veto right to certain decisions but no cash-flow rights, we expect that if state ownership comes in such a form, it can mitigate the otherwise negative effects of state ownership. In a test setting, where the general effects of state ownership is already captured by some ownership variable, we therefore expect that a dummy for golden shares becomes positive, indicating that golden shares would reduce the negative effects of state ownership:
H4. State control through golden shares has a non-negative effect on firm performance.
If state-controlled firms over perform in some sectors but not in others while controlling for corporate governance structures, there are strong reasons to believe that other than agency Complex state ownership considerations are affecting the results. Thus, we expect the performance of state-controlled firms to have higher performance in sectors that are of strategic national interest and where state firms operate in a monopolistic setting. There may also be variations in performance due to corporate governance differences within sectors with state dominance, and because listed companies have other that state owners:
H5. State ownership is positively related to firm performance in non-competitive industries.
Data and methodology 4.1 Data
We use panel data for the years 2011-2015 for firms in the Russian MOEX broad market index, which is the main rubel-denominated (broad) benchmark index for the Russian stock market. Of the 100 shares in the index, 28 were excluded due to the following reasons: financial firms (7), firms with dual shares (13) and lack of data (8) Data on golden shares have been collected from corporate annual reports and corporate web pages. Most of our sample firms comment in their annual statements whether the Russian state has a golden share in the firm, while some firms do not comment on golden shares. We sent an e-mail to the Russian Central Statistics Office to get more information concerning the firms that do not say anything about golden shares. The representative for the office (at stat@gks.ru, 2017) told that company-specific information about the existence of golden shares is not publicly available, but that the number of public joint stock companies (PJSCs) with golden shares is 88 on January 1, 2016 [13] . In total, 20 firm-year observations in our sample (representing 4 different firms) have golden shares according to data available to us. It is important to note that our golden share variable reflects publicly available information, which means that there may be firms with undisclosed golden shares in place.
Methodology and variable description
In order to test whether state ownership is related to firm performance, we estimate separate pooled OLS (panel data) models for each of our firm performance measures, one by one, including as explanatory variables our state ownership test variables from H1-H4, together with some other ownership controls in specification tests, as well as traditional controls. Such models are typical in studies of corporate governance or ownership effects on firm value or performance, such as in Dewenter and Malatesta (2001) , Boardman and Vining (1989) and Black et al. (2006) . As the time dimension in our study is thin as compared to the cross-sectional dimension, using full fixed effects (FE) is not motivated [14] . However, we include time and sector dummies in all models and estimate robust standard errors that control for clustering at the firm level [15] . The models are of the following form with one-year lagged independent variables:
where Y i is a performance variable: either profitability (ROA, ROE or ROS), a valuation variable (Tobin's Q), or an efficiency measure (Sales/Employee), State i is a vector of state control variables and C i is a vector of control variables specific to that model specification.
We include time and sector dummies in all models where applicable. Next, we explain our variables in more detail.
To estimate the role of competition in the state ownership-performance relation, we estimate the following model:
where the extractive industries dummy variable equals one for oil, gas, minerals, steel, mining and energy sectors, and zero otherwise. Model 2 includes time dummies but not industry dummies other than the extractive industry dummy. 4.2.1 Dependent variables. We measure firm performance with proxies for profitability, valuation, as well as efficiency. First, in line with Dewenter and Malatesta (2001) , and Boardman and Vining (1989) , we include the profitability measures of ROA (the return on assets measured as the net operating profit divided with total assets), ROE (the return on equity (ROE) measured as net income divided by equity), and ROS (the return on sales (ROS), defined as EBIT divided by total sales) [16] . Observations with negative equity have been omitted (in line with Dewenter and Malatesta, 2001) . Second, we include the valuation measure of Tobin's Q, defined as the market value of the firm divided by the book value of total assets, in line with Kuznetsov and Muravyev (2001) , Muravyev (2002) , Vanteeva and Hickson (2016) and Yu (2013) . Third, following Boardman and Vining (1989) and Wei et al. (2002) , we include the efficiency measure Sales/Employee, defined here as total sales (billions of rubles) divided by the number of employees (measured in thousands). Sales per employee measures employee productivity, and is used to test for potential outcomes from social motives for state ownership, or alternatively, inefficiency due to agency problems. 4.2.2 State ownership variables. State control is a variable measuring the percentage of votes controlled by the Russian state, in relation to total votes. Both direct and indirect control is taken into account. The 20 percent threshold of votes is required for a firm to be considered as state controlled in line with La Porta et al. (1999) . An indirect state holding can occur through another listed firm, in which case this ultimate state control is added to the direct state holding. A similar control threshold has been used, for example, in Maury and Liljeblom (2009) on Russian data. We also employ a squared term of the state control variable to explore possible non-linearities in the state control-performance relation. The state control variable is used to test H1. To further separate between legal majority power and non-majority holdings, we create two dummy variables, majority and minority, which take the value of one if the Russian state has control of 50 percent or more (Majority), or over 20 percent but less than 50 percent (Minority) of the votes, respectively, and otherwise they take the value zero [17] . We use 20 percent of the votes as the minimum for state control, since that level has been argued to be usually enough for exercising control of a firm (La Porta et al., 1999) . The Russian state has a control position in 146 firm-year observations. Within the state-controlled firms, the Russian state has a majority position in 126 firm-years, and a minority in 20 observations. Direct ownership is a dummy for cases when the state has control (over 20 percent of the votes) through direct ownership. The variable is included in a separate model as the explanatory state ownership variable, in order to test our H2. We also use a dummy variable for indirect ownership through another firm in our model. Indirect state control may still give access to state resources but reduce the negative governance effects arising from direct state involvement (e.g. Okhmatovskiy, 2010) . The Russian state has direct control in 74 firm-year observations, and indirect in 72.
Regional ownership is a dummy for regional state ownership, and takes the value of one if a Russian regional authority has control over 20 percent of the votes in a firm, and the value of zero otherwise. We estimate a separate model using that variable as the explanatory state ownership variable, in order to test our H3. We also include as a control variable a dummy for federal ownership. In our sample, Russian state ownership is of the federal form in 118 firm-years, and of the regional form in 14 cases (in all cases, owned by the Tatarstan region). In addition to these, we use a dummy for mixed ownership (federal and regional). For the dummy mixed ownership, we require that both levels have control of at least 20 percent of the votes. All state-controlled firms only belong to one of these three dummy categories. The regions which are involved in mixed ownership are St Petersburg (four observations), Sakha (five observations) and Moscow (five observations), in total 14 cases of mixed ownership.
Golden share is finally a dummy variable that takes the value of one for firms with golden shares, and zero otherwise. The data on golden shares have been retrieved manually from firms' annual reports. It is used to test our H4. In addition to the state ownership variables, we include a test variable for the incremental effect of exercising the state control through golden shares. We expect that the golden shares variable has a positive coefficient, i.e. that such shares mitigate the negative effects of state ownership (i.e. the effect of the other state ownership variables included in the models).
4.2.3 Control variables. We will use different sets of control variables for the models for profitability, valuation, or efficiency, following what has typically been used for such models in the literature (e.g. Boardman and Vining, 1989) . However, here we specify our complete set of controls. First, since the use of debt affects profitability and valuation, we need to include leverage, defined as total liabilities to total assets. Leverage is a natural control variable in all studies using ROE, ROA or ROS as a dependent variable, since returns on equity (and the risk as well) can be boosted by taking on more debt. The variable has been used as a control variable by, for example, Yu (2013) , Dewenter and Malatesta (2001) , Boubakri et al. (2008) and Vanteeva and Hickson (2016) . Pöyry and Maury (2010) found that Russian state-owned firms as well as companies controlled by oligarchs have a higher leverage than other firms. This would indicate that strong owners have a better access to debt capital. They also found a negative relationship between profitability and leverage, which further motivates its inclusion as a control variable in our models.
Our main variable for firm size is lnSales defined as the natural logarithm of total sales, and it is used in the profitability and valuation models. In the sales/employees efficiency models, we use total assets (LnTotal assets) instead of sales as in Boardman and Vining (1989) . Big companies have been found to be more profitable than small ones due to economies of scale (Lee, 2009 ). The sales variable has been used as a control variable in Dewenter and Malatesta (2001) , Boardman and Vining (1989) and Boubakri et al. (2008) .
We also include firm age (LnAge), defined as the natural logarithm of firm age, as a control variable in all models. The age variable is related to the tradeoffs among learning, new investments, and decline (e.g. Agarwal and Gort, 1996) . In addition, Evans (1987) report lower growth (but also lower risk for bankruptcy) for older firms.
We also include sales growth in the valuation models, defined as the percentage change in annual sales from prior year (e.g. Black et al., 2006) winsorized at the 1st and 99th percentiles, respectively. This variable is a standard control in models using Tobin's Q as a dependent variable, and distinguishes between value and growth firms that typically have different valuations.
In the valuation models, we also use the dummy variable dual listing for companies listed on more than one stock market. In total, 204 firm-year observations have a dual listing.
Dual listings can be a sign of improved corporate governance and may therefore be related especially to higher firm value (Doidge, 2004; Maury and Liljeblom, 2009 ).
We include as control variables also several dummy variables. The following industry classifications are used: energy, steel/minerals/mines, oil and gas, telecommunications, retail, shipping and other (the dummy for other is the one excluded from the models to avoid multicollinearity). In a separate specification with interaction variables, we also employ a dummy variable for extractive industries which equals one for oil, gas, minerals, steel, mining and energy sectors, and zero otherwise (for non-extractive sectors). Table II shows the sample breakdown by firm-years in different sectors and state ownership categories. As the table shows, the Russian listed firms in our sample have a state owner in approximately 40 percent of the cases. State ownership is mostly of the majority control type (about 85 percent), and mostly at the federal level (about 80 percent). The regions have a control position in about 20 percent of the firm-years, of which in about half of the cases jointly with federal control. The largest sector represented is energy (about 30 percent), and the Russian state is in control in about 75 percent of the energy firms. Within retail on the other hand, there are no state-controlled firms. Table III reports the age of the firms in the sample. About 33 percent of the firm-years represent older companies that are founded in 1983 or before. The privately and state-owned companies are about equally old. The firms with minority and/or regional ownership, as well as the companies with golden shares are on average older firms. Majority means that the Russian state owns 50 percent or more of the votes. Minority means that the Russian state owns over 20 percent but less than 50 percent of the votes. Federal and regional ownership indicate whether the ownership in on federal or regional level, respectively. Mixed ownership means that both the federal and the regional levels have control for at least 20 percent of the votes. Direct/indirect ownership refers the whether the ownership is direct or through pyramidal ownership. Golden share lists the firm-years when the Russian state owns a so-called Golden Share in the firm. The time period is 2011-2015 (360 firm-years) The table reports descriptive statistics (averages and standard deviations) for the following performance measures: return on assets (ROA), return-on-equity (ROE), return over total sales (ROS), Tobin's Q and total sales divided by the number of employees (Sales/Employee). We report these descriptive statistics both for all firm-years (Total), as well as for different state ownership categories. For ownership category definitions, see Table II   Table IV . Descriptive statistics for performance measures IJOEM telecommunications, retail and other firms. The highest Tobin's Qs are found for retail, telecommunications, steel, minerals and mines, and other sectors. An analysis of listings (i.e. second listing or not) shows that dual listed firms in general have better profitability, valuation and efficiency. This is in line with prior studies (Benos and Weisbach, 2004; Maury and Liljeblom, 2009) . Such companies are also bigger and more levered; the latter pattern is probably due to better access to credit markets.
Results

Descriptive statistics
An analysis of correlations and also based on variance inflation factors indicates that multicollinearity should not pose problems. The biggest correlations appear between different state control variables, which anyway are not simultaneously included in the analysis. Table VI shows the relation between forms of state ownership and firm performance. Panel A shows that state control is negatively related to firm valuation measured by Tobin's Q. The majority and minority state ownership dummy variables are both negative as compared with firms without controlling state ownership, but the coefficient for minority ownership (−1.16) is larger and more significant than the majority dummy (−0.23). Our results depart from those in Boubakri et al. (2018) who find that minority government ownership is associated with higher firm valuation. To further explore the non-linearity of state ownership, we add a squared term for state control. It is positive and statistically significant indicating a convex function, and that the inflection point is at around 50 percent ownership. Thus, we find that state control is associated with lower valuations in general, the effect is less negative for higher control levels compared to other owner types, and the effect of increases in fractional state ownership over 50 percent becomes positive. 
Results from panel model estimations
Complex state ownership
Our results are in line with H1 that the costs of state ownership conflicts exceed the rents in terms of market perceptions of performance at least for lower levels of control.
Panel B of Table VI shows the relation between the level of state control and profitability. While state control is generally not statistically significantly related to profitability, the coefficient for minority control is negative statistically significant across profitability measures. The results for minority ownership are in line with H1 (that costs of state ownership conflicts exceed the rents). The majority dummy is not statistically significant in the profitability regression. When we include a squared term for state control, we obtain a positive although mostly statistically insignificant coefficient. In sum, minority state control has a significantly negative effect on profitability as compared to firms with private owners.
Table VI also shows that regional state control has a significantly negative effect on Tobin's Q and profitability measures except for ROE, while federal state control is insignificantly related to profitability but significantly negatively related to Tobin's Q. However, the coefficient for federal control is much lower than for regional control in valuation models. Mixed state control is positively but statistically insignificantly related to profitability and valuation. Hence, we obtain support for H3, which states that regional ownership is negatively related to performance. In addition, the results for direct vs indirect state control show that both direct and indirect state control are significantly negatively related to Tobin's Q, and also that the coefficient is larger for direct state control, which gives some support to H2. In terms of profitability, only indirect state control is negatively related to ROS. Taken together, the market seems to penalize regional as well as both direct and indirect ownership, while only regional state control seems to be associated with poorer profitability.
In Table VI , the golden share dummy is generally positively related to Tobin's Q and profitability in support of H4, which states that golden shares should have a non-negative effect on profitability, efficiency and value because such control does not typically increase conflicts between owner groups while it may enable non-market rents for the firm.
Panel C of Table VI shows the relation between forms of state control and the sales/ employee efficiency ratio. State control is statistically significantly negatively related to sales/employees. A significantly negative relation is also found for majority and minority state holdings. Federal state control is significantly negatively related to sales per employee, while regional and mixed ownership are statistically insignificant. Both direct and indirect state control is negatively and statistically significantly related to sales/employee. Golden shares are insignificantly related to the sales/employee ratio. Thus, state control is generally significantly negatively related to the efficiency ratio sales/employee, which further supports the argument of inefficiency associated with state ownership arising from employment prioritization over economic goals.
In Table VII , we explore how the level of competition affects the state ownership-performance relation. We interact extractive industries (oil, gas, minerals, steel, mining, minerals and energy sectors), which arguably are less competitive, with our state control variables. The results show that there is a statistically significant difference in the state ownership/profitability relation between extractive industries and non-extractive industries, with a higher profitability in extractive industries. In terms of profitability, we obtain support for H5 stating that lower competition will improve the performance of state-controlled firms. However, there is no systematic difference in valuations between extractive and non-extractive industry categories. State control is generally not significantly different for the sales/employee efficiency ratio in extractive and other industries. However, when competition is accounted for, regional ownership (instead of federal as in Table VI ) has a statistically significant negative relationship to sales/employees. Overall, lower competition in the extractive industries appears to drive significantly higher profitability in state-controlled firms despite the potentially high agency problems associated with state control. IJOEM (1) (2) Of the control variables in Table VI , leverage is significantly negatively related to ROA and Tobin's Q. In the model using Tobin's Q, the control variables sales growth (positive) and firm age (negative) are statistically significant, indicating higher valuations younger and growing companies. Dual listing has a positive but statistically insignificant effect in valuation models. The size variable LnTotal assets is positive and statistically significant in the sales/employees model, while the LnSales variable is typically statistically insignificant in the Tobin's Q and profitability models.
Robustness tests
We performed a number of robustness tests. First, we estimated the models using winsorized data for the dependent variables at the 5 percent/95 percent levels. Second, we also estimated models with random effects and again using robust and clustered standard errors. The results are robust to these modifications. Third, to control for endogeneity from profitability to state ownership we report the main results using lagged independent variables. For robustness, we also estimated the models using dependent and independent variables measured in the same year, and the results are very similar to those reported. Finally, we estimated separate models for the time period before the sanctions against Russia (the years 2011-2013), and the period of sanctions (2014) (2015) . Again, results are robust. State control is significantly negative related to valuation in both sub-periods. Minority ownership is the form of state involvement that more severely affects performance both before and after the sanctions. Golden share obtains some positive significance relating to performance (especially ROA and Tobin's Q) during both periods. Direct ownership exhibits consistently more often a significant negative relation to performance as compared to indirect ownership, and finally regional ownership exhibits a significant negative relationship to most performance variables during both sub-periods.
6. Discussion and summary 6.1 Discussion of findings and implications In this section, we tie together the results from Section 5. It is of interest to study the performance effects of Russian state ownership in listed companies for many reasons. First, since these are listed firms, meaning that in no case is the Russian state the sole owner but there are other shareholders also investing in these firms, it is of importance that such shareholders understand the conditions under which the firm operates, including those related to state ownership. Our study helps shed light on the potential consequences that state ownership may have, and how it can vary depending on the size and form of such ownership. If the state, for example, has other goals than pure financial performance, it is of importance that the owners share these goals or at least are aware of them when investing. Otherwise such other shareholders may face disappointments if they expect the same performance as from firms without state ownership. Second, our study also sheds light on how the performance varies depending on the form of state ownership, which may also be of interest for the Russian state itself, when tailoring its ownership policy (unless of course already known by the state). For example, the effect of golden shares may be of interest or whether regional ownership differs from federal, a difference which may either be due to differences in goals or may be due to different levels of agency problems associated with the different forms. A number of patterns regarding the performance effects of state ownership emerge from our findings and relate to the type, form, size and relative size of ownership. First, our results show that firms controlled by regional government perform worse than federally controlled ones. This may either be due to differences in goals such as social concerns weighing more for the regional owners, or due to differences in the magnitude of agency problems. The latter alternative is in line with prior literature such as Blanchard and Shleifer (2001) , who point at the challenges for the Russian state to control regional governors and the corruption associated with regional control. It is also in line with a potentially higher likelihood of self-dealing by regional governors due to their lower likelihood of being prosecuted, observed for Chinese firms by Cheung et al. (2010) , and the conflicts between regional and federal powers in Russia as well as unclear regional governance practices (Nelson and Kuzes, 2002) . The result in Table VII indicate that firms with regional ownership employ more than privately controlled firms (significant for non-extractive industries), point at different goals at least being part of the explanation for performance differences.
While we find that the general effect of state control on performance is negative, our results also indicate that the size of state holdings matters, and in particular that the performance of majority ownership is slightly higher than for minority holdings by the state. Previous research indicates that governments often aim at having majority ownership in monopolies and strategically important firms (Shleifer, 1998) . Muravyev (2002) finds that strategic state ownership outperforms non-strategic state control. If majority ownership by the state is associated with higher entry barriers, one would expect majority ownership to outperform minority shareholdings. Another interpretation of majority holdings by the state is that it is associated with stronger political connections that can benefit the firm. Relatedly, Yu (2013) find that majority state-owned firms outperform minority controlled ones in China, and argues that large state holdings get more preferential treatment through their political connections than firms with smaller state influence. However, Boubakri et al. (2018) find that non-majority government ownership is associated with higher firm valuation as compared to non-government owned firms in East Asia. Our result for the extractive industries support the first explanation related to entry barriers.
Our results show that indirect state ownership performs better than direct ownership in terms of valuations and efficiency but not profitability. In his study of Russian banks, Okhmatovskiy (2010) finds that indirect state ownership outperforms direct ownership, and he argues that indirect state ownership can give a part of the benefits of political influence with a lower cost than in the case of direct ownership which typically means that the state takes a significant governance role in the firm. Such a signaling effect may give rise to the higher valuation we find to be associated with indirect state ownership.
The golden shares used by the Russian state may be considered a form of passive state control of firms. While a blockholding by the state (such as a minority stake) may give rise to incentives by other large blockholders to expropriate the state, the presence of golden shares (that are unrelated to cash flows) appear to be free from such expropriation (see also Muravyev, 2002) . Our results, while keeping the small data sample in mind, are consistent with the idea that golden shares are not associated with expropriation by or of the state, but are rather associated with higher valuations as well as higher return on assets and sales, and thus possibly providing the some strategic benefits (rents) to the firm.
In terms of the role of competition on the state ownership-performance relation, we find state ownership is associated with significantly higher profitability in extractive industries than in non-extractive industries. Our results indicate that lower competition will improve the profitability of state-controlled firms. We also find that the relation between indirect state ownership and profitability is significantly different between extractive and non-extractive industries. Perhaps more importantly, there is no systematic difference in valuations between extractive and non-extractive industries. Thus, the higher profitability does not translate into higher valuations consistent with the view that minority shareholders may suffer from weak corporate governance in state-controlled firms. We conclude that the nature of the industry competition is an important performance determinant of various forms of state involvement in publicly traded firms.
The starting point for discussing policy implications is the goal of the possible governance reform needed. One feature of the Russian stock market is the high ownership concentration (e.g. Pöyry and Maury, 2010) . The high concentration of control also means that an important agency conflict is the one between controlling shareholders and outside shareholders that should be the focus of policy reform. The goal of the legal reform should then be to improve the position of outside shareholders by increasing the cost of self-dealing (e.g. Djankov et al., 2008) . According to Armour et al. (2009) , this can be done through a regulatory strategy constraining agents (such as controlling shareholders and managers) and through a governance strategy empowering principals (such as outside shareholders). Our results suggest that the consequences of state ownership in the form of direct, regional, and minority stakes could be improved by principal empowering (governance strategy) and agent/insider constraining (regulatory strategy) (for details on legal strategies, see Armour et al., 2009) . Thus, regional state ownership could be better monitored through a more effective enforcement strategy that would make self-dealing by regional governors more costly. Direct and minority state blockholdings and their contribution to performance could be enhanced with the same agent constraining and principal empowering strategies, with an emphasis on protecting outside investors.
Summary and conclusions
We contribute to the literature on the performance effects of state ownership by studying a multitude of forms of governmental ownership in Russia during 2011-2015. In the previous literature, there is a gap regarding the performance effects of various forms of government control in listed firms. The purpose of this study is to fill this gap by jointly exploring the relative influence of forms of state ownership including majority and minority ownership, golden shares, direct or indirect ownership, and federal, regional or mixed ownership. We use agency theory and prior studies to generate hypotheses concerning the potential benefits/harmfulness of state ownership. More specifically, we hypothesize that the negative effects of state control may outweigh the potential positive ones, and more so for direct and regional ownership, whereas control through golden shares (due to their lack of ownership rights) may be a less harmful way. We also hypothesize that state control can be associated with higher profits due to monopolistic rents they enjoy in certain strategic sectors.
Our data set is for 72 large listed Russian firms for the years 2011-2015, and we use several measures for firm performance: a market valuation measure (Tobin's Q), three profitability measures (ROA, ROE and return on sales) and an efficiency measure (sales per employee). The performance consequences of state ownership are found to differ between various forms of state ownership. State control in itself already exhibits a negative relationship with performance, but when split into majority or minority ownership, we find that the variable minority ownership seems to be the main carrier of these effects. For regional and federal ownership, we find that both ownership forms are significantly associated with some negative effects, but that the size of the coefficient estimates and their significance levels are typically higher for regional ownership. Our results for direct vs indirect ownership are more inconclusive, although we find a significant negative relationship between direct ownership and sales per employee and valuation. Finally, we find evidence supporting our hypothesis that ownership through golden shares can mitigate the otherwise negative effects of state ownership. An interesting feature is the negative relationship often encountered between the state control variables and sales per employment, suggesting (together with the negative relationships to profitability variables) that state-controlled firms tend to employ beyond what is economically optimal. In addition, in extractive industries the relation between state ownership and profitability becomes positive, which reflects the absence of competition. This paper enhances our understating of the relations among agency problems, competition, and forms of state ownership, and it is of practical interest for investors on markets with state-controlled firms such as on the Russian market.
Further research could address the renationalization of firms during the 2000s. While questions including the rationale behind the nationalizations have been addressed (see, Chernykh, 2011) , the performance consequences from increases in state ownership in IJOEM Russian firms could be further investigated. Furthermore, Bradshaw et al. (2016) have shown using Chinese firm data that state ownership tend to increase taxes paid. Future research could address the relation between state ownership and taxes paid by Russian firms to further the understanding of the rationale behind state ownership.
